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ABSTRACT
Introduction  The burden of malnutrition is widely 
evaluated in Bangladesh in different contexts. However, 
most of them determine the influence of sociodemographic 
factors, which have limited scope for modification and 
design intervention. This study attempted to determine the 
prevalence of underweight, overweight and obesity and 
their modifiable lifestyle predictors in a rural population of 
Bangladesh.
Methods  This study was part of a cross-sectional 
study that applied the WHO Package of Essential 
Noncommunicable Disease Interventions in a rural area of 
Bangladesh to assess the burden of diabetes, hypertension 
and their associated risk factors. Census was used as the 
sampling technique. Anthropometric measurement and 
data on sociodemographic characteristics and behavioural 
risk factors were collected following the standard protocol 
described in the WHO STEP-wise approach. Analysis 
included means of continuous variables and multinomial 
regression of factors.
Results  The mean body mass index of the study population 
was 21.9 kg/m2. About 20.9% were underweight, 16.4% 
were overweight and 3.5% were obese. Underweight was 
most predominant among people above 60 years, while 
overweight and obesity were predominant among people 
between 31 and 40 years. Higher overweight and obesity 
were noted among women. Employment, consumption 
of added salt and inactivity increased the odds of being 
underweight by 0.32, 0.33 and 0.14, respectively. On the 
other hand, the odds of being overweight or obese increased 
by 0.58, 0.55, 0.78, 0.21 and 0.25 if a respondent was 
female, literate, married, housewife and consumed red 
meat, and decreased by 0.38 and 0.18 if a respondent 
consumed added salt and inadequate amounts of fruits 
and vegetables, respectively. Consumption of added salt 
decreases the odds of being overweight or obese by 0.37.
Conclusion  The study emphasised malnutrition to 
be a public health concern in spite of the dynamic 
sociodemographic scenario. Specific health messages 
for targeted population may help improve the nutritional 
status. Findings from further explorations may support 
policies and programmes in the future.

INTRODUCTION
As studies show, malnutrition is one of the risk 
factors responsible for non-communicable 
diseases (NCDs) globally.1 2 About one-third 
of people in any community have at least 
one form of malnutrition, which includes 
disorders caused by excessive and/or imbal-
anced intake, leading to obesity and over-
weight, and disorders caused by deficient 
intake of energy or nutrients, leading to 
stunting, wasting and micronutrient deficien-
cies. Both overnutrition and undernutrition 
are caused by intake of unhealthy and poor 
quality diets.1 Body mass index (BMI) is an 
indicator of healthy weight, underweight, 
overweight and obesity.2 Studies show that 
the prevalence of obesity and overweight has 
been increasing over time.3 Globally, about 
39% of adult population are overweight and 
13% are obese as of 2016.4 At least 2.8 million 
people die each year due to causes related to 
obesity and overweight.5 Data from a national 
survey show that in Bangladesh about 30.4%, 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This study assessed the current status of malnutri-
tion and look at its association with different mod-
ifiable risk factors among adults in a selected rural 
population of Bangladesh.

	⇒ Census was used as the sampling technique and 
data were collected from all adults except those in-
stitutionalised in a hospital, prison, nursing home or 
other similar institutions.

	⇒ The study could only investigate a third of the in-
dividuals since the community clinics were not 
attended by everyone who were included in the 
household survey.
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18.9% and 4.6% of adults were underweight, overweight 
and obese, respectively.6

Unhealthy dietary behaviour, low physical activity, 
genetics, family history of certain diseases, commu-
nity environment and usage of some drugs can lead to 
obesity and overweight.7 Obesity and overweight are two 
of the key risk factors for NCDs such as cardiovascular 
diseases and diabetes mellitus, which are known major 
public health concerns.8–10 Cardiovascular and respira-
tory diseases, cancer and diabetes are responsible for 
about 41 million deaths each year.1 11 Diabetes and hyper-
tension have some common and important risk factors, 
such as unhealthy diet, inadequate physical inactivity, 
tobacco use, abnormal lipid profiles and overweight/
obesity.12 About 85.0% of premature deaths from NCDs 
now occur in low-income and middle-income countries, 
where greater burden of undernutrition and infectious 
diseases also exists.1 13 In economically well-off countries, 
NCDs are noted disproportionately among vulnerable 
and disadvantaged groups.2 On the other hand, in less 
developed economies, childhood undernutrition affects 
health, survival, growth and development in rural popu-
lation.1 Globally, undernutrition contributes to around 
45% of deaths among under-5 children, the majority 
of which occur in low-income and middle-income 
countries.1

Attempting to look closely at the link between unhealthy 
diets and NCDs, it is seen to be the logical outcome of 
the dramatic shift in current food systems, which focus 
on increasing availability of inexpensive, high-calorie 
foods at the expense of diversity replacing local, often 
healthier diets. Availability of micronutrient-rich foods 
(eg, fresh fruits, vegetables, legumes, pulses and nuts) 
has not improved equally for everyone. Unhealthy foods 
with salt, sugars, saturated fat/trans fat, sweetened drinks, 
and processed and ultra-processed foods have become 
cheaper and more widely available.1 Studies show that 
reduction in risk factors through lifestyle modifications 
helps greatly in reducing the burden of most NCDs, 
including hypertension, diabetes, malnutrition and 
mental disorders.14 15 Studies in rural Bangladesh found 
that 55% of women ate rice twice a day as the staple food, 
while about 80% and 18% of women ate chicken on a 
weekly and monthly basis, respectively.16 17

Under these circumstances, developing countries like 
Bangladesh can benefit from interventions that help the 
primary healthcare facilities to be ready to tackle different 
NCDs that are predisposed by overweight, obesity and 
undernutrition. This study provides an opportunity to 
find the influencing factors and predictors of malnu-
trition in the current changing lifestyle among selected 
communities. This study was conducted to determine 
the prevalence of underweight, overweight and obesity 
and their predictors in a rural population of Bangla-
desh. Previous studies in Bangladesh have looked at the 
risk factors of malnutrition in association with different 
sociodemographic characteristics.18–26 This study builds 
up on the previous studies by examining the association 

of various risk factors with underweight, overweight and 
obesity on a large data set of adult population.

METHODS
Study design, setting and participants
This was a cross-sectional study that incorporated quan-
titative methods to fulfil the study objectives. It was part 
of an implementation research in a randomly selected 
union (smallest rural administrative and local govern-
ment units), Dhangara, among the three unions (Bram-
magachha, Chandaikona and Dhangara) of the Raiganj 
subdistrict in the Sirajganj district of Bangladesh. The 
three unions of Raiganj have been under an active 
health and demographic surveillance system of the 
implementing organisation Centre for Injury Prevention 
and Research Bangladesh since 2006. Dhangara Union 
has 12 323 households with a population size of 51 759, 
of whom 35 704 were adult population (≥18 years old) 
during the data collection.

Census was used as the sampling technique and 
included all adults except those who were mentally chal-
lenged or institutionalised in a hospital, prison, nursing 
home or other similar institutions. The duration of the 
study was 6 months, from January to June 2019, while data 
were collected from March to June 2019.

Data collection instrument and procedure
As a part of an implementation research, this study 
collected data by screening out the sociodemographic 
and cardiometabolic risk factors of chronic diseases 
(hypertension, diabetes) and determine their prevalence. 
The study adapted the procedure as described in the 
WHO Package of Essential Noncommunicable Disease 
Interventions model.27

Data were collected electronically at the household 
level using an Android-based mobile platform software. 
Interviewer-administered face-to-face interview was used 
to collect data. The questionnaire was prepared based 
on the STEP-wise approach to Surveillance (STEPS) of 
NCD risk factors by the WHO (version 3.2). The STEPS 
questionnaire was modified and used to ask questions 
on sociodemographic characteristics, behavioural risk 
factors (such as tobacco and alcohol consumption, phys-
ical activity, dietary habits, added salt intake) and occur-
rence of chronic disease, and to measure physical and 
biochemical parameters (height, weight, blood glucose, 
blood pressure). The English STEPS questionnaire was 
first translated to Bangla and then finalised after neces-
sary modification following pretesting on a suitable popu-
lation. Data collectors having requisite background were 
recruited and intensively trained before the commence-
ment of data collection.

Screening at community level posed specific challenges 
that were identified and addressed, such as the time of 
day or day of the week to reach a particular population, 
such as office goers, farmers and home makers, espe-
cially for men. The use of active surveillance provided 
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the advantage of having a full list of households and 
addresses, which ensured full coverage of the survey area. 
Data collectors were provided with the list and informa-
tion required to track each household. If the respondent 
was unable to provide information when the data collector 
visited, a new time was scheduled for the screening as 
per convenience of the household member and the data 
collector. All possible measures were taken to ensure full 
coverage of the population.

During household data collection, existing chronic 
diseases (hypertension, diabetes, cardiovascular disease, 
etc) among the members were explored. Each participant 
was interviewed for approximately 25–30 min. Treatment 
and other medical documents were reviewed to confirm 
the disease conditions, and show cards were used for food 
and physical activity to ensure quality data. In some cases, 
where a person was not able to respond to data collec-
tors’ queries (those who were ill or had some form of 
disability), an appropriate person from the household, 
for example the caregiver, was asked to answer on behalf 
provided he/she could give the exact information.

The household survey participants were advised to visit 
the nearby community clinic (CC) on the next day in a 
fasting state (not taking food and water for 8–12 hours) 
to assess their physical and biochemical parameters. 
In the CC, standard weight scale, height measurement 
scales, measuring tape and automated digital blood pres-
sure machine were used to record weight, height, waist 
circumference, hip circumference and blood pressure, 
respectively. Fasting capillary glucose was measured by 
a standard glucometer maintaining all necessary aseptic 
precautions. Blood pressure was measured twice: first, 
after a 15 min rest time, and the second one 3 min after 
the first measurement. The mean of the two measure-
ments was used to determine actual blood pressure. 
Physical measurements were carried out by well-trained 
male and female assistants maintaining adequate 
privacy. The data collected at the CC were synced with 
those collected at the household level. The flow chart 
of the study methods applied to collect data is shown in 
figure 1.

Ascertainment of key variables
	► Age: respondents were asked what their age (in years) 

was at the time of data collection.
	► Sex: respondents were asked which sex (male or 

female) did they identify themselves as at the time of 
data collection.

	► Education: respondents were asked what was the 
highest level of education (no schooling, primary, and 
secondary and above) obtained by them at the time of 
data collection.

	► Marital status: respondents were asked if they were 
ever married or never married.

	► Occupation: respondents were asked about their occu-
pation. Occupation was classified as unemployed, 
service holder, farmer, self-employed and housewife.

	► Red meat intake: respondents who said that they ate red 
meat on a weekly basis were categorised as consumers 
of red meat.

	► Fried food intake: respondents who said that they ate 
fried food on a weekly basis were categorised as 
consumers of fried food.

	► Processed food intake: respondents who said that they ate 
processed food on a weekly basis were categorised as 
consumers of processed food.

	► Sugary drink intake: respondents who said that they ate 
sugary drinks on a weekly basis were categorised as 
consumers of sugary drinks.

	► Added salt intake: respondents who said they took extra 
dietary salt while eating any cooked meal were catego-
rised as consumers of added dietary salt.

	► Adequate amount of fruit and vegetable: respondents 
whose dietary intake of fruit and vegetable corre-
sponded to WHO recommended five servings were 

Figure 1  Flow chart of study methods applied to collect 
data from a selected rural population of Bangladesh. NCDs, 
non-communicable diseases.
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considered as taking adequate amount of fruit and 
vegetable.28

	► Physical activity: respondents were asked about their 
work-related physical activities, the number of days a 
week and the amount of time (in minutes) per day 
that they spend on vigorous and moderate activities. 
This was then converted to metabolic equivalent of 
task-minutes (MET-min) to find out the intensity of 
physical activity, which was then categorised. The 
categories were less active or sedentary (≤600 MET-
min/week), moderately active (between 600 and 
3000 MET-min/week), and highly or vigorously active 
(≥3000 MET-min/week).29

	► Underweight: respondents were considered as under-
weight when their BMI was less than 18.5 kg/m2.30

	► Normal weight: respondents were considered to have 
normal weight when their BMI was between 18.5 and 
25.0 kg/m2.30

	► Overweight: respondents were considered overweight 
when their BMI was between 25.0 and 29.9 kg/m2.30

	► Obese: respondents were considered obese when their 
BMI was over 30.0 kg/m2.30

Data analysis
Data were entered in a predesigned Microsoft Office 
Excel format which was later imported into statistical 
software STATA V.12. The raw data were initially checked 
for completeness, consistency, and absence of missing 
data, errors and outliers. Afterwards, data were carefully 
cleaned and edited for consistency and for preserving for 
longer time. Descriptive and relevant statistical analyses 
were performed on this cleaned data set. The results were 
then presented in tables and illustrations. Of the 22 270 
respondents at the household level, a total of 11 244 
visited the CC for the required physical measurements. 
After cleaning the data, the final analysis was done with a 
sample of 11 064 respondents.

To assess the distribution of anthropometric measure-
ments among the respondents, the means of the contin-
uous variables were calculated and presented in a 
tabulated form with range and SD. A pie chart was used 
to show the overall nutritional status of the respondents. 
Descriptive analysis was done to show the distribution of 
nutritional status and presented as percentage. To iden-
tify the sociodemographic and behavioural risk factors 
affecting malnutrition, multinomial regression analysis 
was used. In this regard, at first, the assumptions of regres-
sion analysis were checked and no violations of these 
assumptions were found. These assumptions included 
multicollinearity, outlier, normality, linearity, homosce-
dasticity and the independence of observations. Univar-
iate analysis was performed to determine the eligibility of 
the variables before including them in the multinomial 
regression analysis. The variables included were age, sex, 
education, marital status, occupation, physical activity, 
red meat intake, fried food intake, processed food intake, 
sugary drink intake, added salt intake and inadequate 
intake of fruits and vegetables. During the univariate 

analysis, only the variables which showed p<0.05 (online 
supplemental table 1) were considered eligible for inclu-
sion in the multinomial regression analysis. The depen-
dent variable was categorised as underweight, normal 
weight, overweight and obesity. As per literature review, 
overweight and obesity have similar predictors. As such, 
overweight and obesity were merged together into one 
category, and normal weight was considered as reference. 
The regression table for each outcome variable included 
the presentation of the factors with the corresponding 
OR, and those with OR >1 were considered as predictors. 
The estimates of precision were all presented at a 95% CI, 
as appropriate. The significant threshold of p value for all 
the tables included in the analysis was less than 0.05.

Patient and public involvement
Data were collected from all adults at the household level. 
Further anthropometric data were collected at the health 
facilities from those who visited the CC. However, the 
public were not directly involved in the research. They 
did not play any role during the establishment of the 
research questions, designing or implementing the study, 
measuring the study outcomes, or interpretation of the 
results.

Ethical consideration
Participants had the right to withdraw at any point after 
starting the interview. Rigour, accuracy and impartiality 
were ensured during data collection through inperson 
and digital monitoring systems.

RESULTS
Anthropometric measurements
The mean anthropometric measurements of the respon-
dents and the SD with the minimum and maximum values 
are shown in table 1. The mean weight, height and BMI of 
the respondents were 51.4 kg, 153.4 cm and 21.9 kg/m2, 
respectively. The mean waist circumference, hip circum-
ference and waist to hip ratio were 79.9 cm, 87.2 cm and 
0.9, respectively.

Table 1  Mean anthropometric measurements of 
respondents with SD and minimum and maximum values 
(N=11 064)

Mean 
measurements Mean (SD) Minimum Maximum

Weight (kg) 51.4 (10.4) 30.0 139.0

Height (cm) 153.4 (8.9) 78.0 203.2

Body mass index (kg/
m2)

21.9 (4.2) 10.1 78.9

Waist circumference 
(cm)

79.9 (10.8) 43.0 144.0

Hip circumference 
(cm)

87.2 (8.7) 60.0 160.0

Waist to hip ratio 0.9 (0.1) 0.6 1.6
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Considering BMI, 59.2% of the respondents were 
within normal range, that is, between 18.5 and 25.0 kg/
m2. Underweight was found in 20.9% of the respondents, 
while overweight and obesity were found in 16.4% and 
3.5% of the respondents, respectively (figure 2).

Sociodemographic characteristics
The sociodemographic characteristics of the respondents 
are stratified by nutritional status and shown in table 2. 
Irrespective of age, normal nutritional status was noted 
in about 55.5%–61.2% of the respondents, as shown 
in table  2. Underweight was reported to be highest at 
31.3% among  ≥60 years, while overweight and obesity 
were highest at 21.0% and 5.1%, respectively, among 

the 31–40 years age group. About 62.5% of men and 
57.5% of women were within the normal range of weight. 
About 24.7% of men and 19.0% of women were under-
weight. Higher overweight and obesity were noted among 
women, with 18.8% and 4.6%, respectively. Irrespective 
of years of schooling, normal weight was recorded in 
59.2% of the respondents. Being underweight was more 
common among those with no schooling (26.8%), while 
being overweight and obesityobese were more common 
among those with education up to or above secondary 
level (20.3% and 4.6%, respectively). Normal weight was 
seen in about 60.0%, irrespective of marital status. Being 
underweight was more common in those never married 
(29.3%), while being overweight and obese were more 
common in those ever married (17.0% and 3.7%, respec-
tively). Being underweight was more common among 
unemployed and farmers, with 31.2% and 31.9%, respec-
tively. On the other hand, being overweight was more 
common among service holders (23.8%) and being 
obese was more common among home makers (4.8%). 
The sociodemographic characteristics stratified by nutri-
tional status were further stratified by sex (online supple-
mental table 2).

Behavioural risk factors
Nutritional status with respect to behavioural risk 
factors is shown in table 3. Irrespective of the risk factors 
considered, normal weight was noted in 57.3%–60.5% 

Figure 2  Nutritional status of respondents (N=11 064). BMI, 
body mass index.

Table 2  Sociodemographic characteristics of respondents, stratified by nutritional status (N=11 064)

Variable Category n

Nutritional status, n (%)

Underweight Normal weight Overweight Obese

Age (years) ≤30 2184 517 (23.7) 1336 (61.2) 282 (12.9) 49 (2.2)

31–40 2419 348 (14.4) 1439 (59.5) 509 (21.0) 123 (5.1)

41–50 2482 405 (16.3) 1471 (59.3) 498 (20.1) 108 (4.4)

51–60 2097 455 (21.7) 1257 (59.9) 321 (15.3) 64 (3.1)

>60 1882 590 (31.3) 1045 (55.5) 200 (10.6) 47 (2.5)

Sex Male 3715 916 (24.7) 2322 (62.5) 427 (11.5) 50 (1.3)

Female 7349 1399 (19.0) 4226 (57.5) 1383 (18.8) 341 (4.6)

Education No schooling 3969 1064 (26.8) 2349 (59.2) 462 (11.6) 94 (2.4)

Primary 3171 627 (19.8) 1877 (59.2) 551 (17.4) 116 (3.7)

Secondary and above 3924 624 (15.9) 2322 (59.2) 797 (20.3) 181 (4.6)

Marital status Never married 771 226 (29.3) 475 (61.6) 58 (7.5) 12 (1.6)

Ever married 10 293 2089 (20.3) 6073 (59.0) 1752 (17.0) 379 (3.7)

Occupation Unemployed 1057 330 (31.2) 609 (57.6) 92 (8.7) 26 (2.5)

Service holder 307 34 (11.1) 191 (62.2) 73 (23.8) 9 (2.9)

Farmer 1353 431 (31.9) 833 (61.6) 80 (5.9) 9 (0.7)

Self-employed 2416 448 (18.5) 1514 (62.7) 390 (16.1) 64 (2.6)

Housewife 5931 1072 (18.1) 3401 (57.3) 1175 (19.8) 283 (4.8)

Underweight: BMI is less than 18.5 kg/m2; normal weight: BMI is 18.5–25.0 kg/m2; overweight: BMI is 25.0–29.9 kg/m2; obese: BMI is over 
30.0 kg/m2.
BMI, body mass index.
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of the respondents. Considering each risk factor, being 
underweight was noted to be more common among 
those who led sedentary lifestyle (25.1%), did not take 
red meat (21.9%), ate fried food (21.3%), took sugary 
drinks (21.7%), took added salt (23.2%) and had inad-
equate intake of fruits and vegetables (21.4%). On the 
other hand, being overweight and obese were noted to 
be more common among those who did moderate to 
vigorous exercise (16.7% and 3.3%–3.9%, respectively), 
took red meat (19.9% and 4.0%), did not eat fried food 
(16.8% and 3.7%), did not take sugary drinks (16.9% and 
3.6%), did not take added salt (19.3% and 4.7%), and 
those who did not take inadequate and took adequate 
fruits and vegetables (18.2% and 4.3%). Those who did 
not consume processed food were more likely to be over-
weight (16.5%), while those who consumed processed 
food were more likely to be obese (4.2%).

Factors affecting malnutrition
Table 4 shows the multinomial regression analysis of the 
data. For this analysis, overweight and obese were merged 
into one variable as overweight/obese. It was found that 
the odds of being underweight will decrease by 0.25, 0.35, 
0.40 and 0.14 if a respondent is less than 45 years of age, 
literate, married and consumed red meat, respectively. 
Employment, consumption of added salt and inactivity 
increase the odds of being underweight by 0.32, 0.33 and 
0.14, respectively.

On the other hand, the odds of being overweight/
obese increased by 0.58, 0.55, 0.78, 0.21 and 0.25 if the 
respondent was female, literate, married, housewife and 

consumed red meat, and decreased by 0.38 and 0.18 if 
the respondent consumed added salt and inadequate 
amount of fruits and vegetables, respectively. Consump-
tion of added salt decreased the odds of being over-
weight/obese by 0.37.

DISCUSSION
This cross-sectional study was undertaken among adult 
population in a selected rural area and was part of 
an implementation research. Census was used as the 
sampling strategy, but only a third of the population 
(those who attended the CC) were included in this study, 
for which reason the results do not represent census. 
Several studies have explored the various preconditions 
and posteffects of malnutrition in all its forms mostly 
with regard to modifiable sociodemographic factors. This 
study attempts to explore the same, but with regard to 
the status of modifiable lifestyle factors. While adequate 
knowledge and practices can modify the quality of diet 
and adjust lifestyles, the influence of a combination of 
economic, social and demographic factors also plays a 
key role in modifying these.6 Such complex phenomena 
may be assessed case by case to determine modification 
modalities so as to improve the overall health status of a 
population.

This study found that underweight, overweight and 
obesity are of similar concern among the adult rural 
population in Bangladesh. According to the WHO esti-
mates, the age-standardised estimation of the prevalence 
of overweight among adults in South-East Asia was 21.9% 

Table 3  Behavioural risk factors of respondents, stratified by nutritional status (N=11 064)

Variable Category n

Nutritional status, % (95% CI)

Underweight Normal weight Overweight Obese

Physical activity Sedentary 1995 25.1 (23.2 to 27.0) 57.3 (55.2 to 59.5) 14.7 (13.2 to 16.4) 2.9 (2.2 to 3.7)

Moderate 3134 22.0 (20.6 to 23.5) 58.0 (56.2 to 59.7) 16.7 (15.5 to 18.1) 3.3 (2.7 to 4.0)

Vigorous 5935 19.0 (18.0 to 20.0) 60.4 (59.2 to 61.7) 16.7 (15.8 to 17.7) 3.9 (3.4 to 4.4)

Red meat intake Yes 2687 17.9 (16.5 to 19.4) 58.2 (56.3 to 60.0) 19.9 (18.4 to 21.5) 4.0 (3.3 to 4.8)

No 8377 21.9 (21.0 to 22.8) 59.5 (58.5 to 60.6) 15.2 (14.5 to 16.0) 3.4 (3.0 to 3.8)

Fried food intake Yes 2949 21.3 (19.9 to 22.8) 60.5 (58.7 to 62.2) 15.2 (13.9 to 16.5) 3.1 (2.5 to 3.7)

No 8115 20.8 (19.9 to 21.7) 58.7 (57.6 to 59.8) 16.8 (16.0 to 17.6) 3.7 (3.3 to 4.1)

Processed food 
intake

Yes 2278 20.9 (19.2 to 22.6) 59.3 (57.3 to 61.3) 15.6 (14.2 to 17.2) 4.2 (3.5 to 5.1)

No 8786 20.9 (20.1 to 21.8) 59.2 (58.1 to 60.2) 16.5 (15.8 to 17.3) 3.4 (3.0 to 3.8)

Sugary drinks 
intake

Yes 4044 21.7 (20.4 to 23.0) 59.6 (58.0 to 61.1) 15.4 (14.3 to 16.5) 3.4 (2.9 to 4.0)

No 7020 20.5 (19.6 to 21.4) 59.0 (57.8 to 60.1) 16.9 (16.1 to 17.8) 3.6 (3.2 to 4.1)

Added salt intake Yes 6946 23.2 (22.2 to 24.2) 59.3 (58.2 to 60.5) 14.6 (13.8 to 15.5) 2.9 (2.5 to 3.3)

No 4118 17.1 (16.0 to 18.3) 58.9 (57.4 to 60.4) 19.3 (18.1 to 20.5) 4.7 (4.1 to 5.4)

Inadequate intake 
of fruits and 
vegetables

Yes 8331 21.4 (20.6 to 22.3) 59.5 (58.5 to 60.6) 15.7 (15.0 to 16.5) 3.3 (2.9 to 3.7)

No 2733 19.4 (17.9 to 20.9) 58.1 (56.3 to 60.0) 18.2 (16.8 to 19.7) 4.3 (3.6 to 5.1)

Underweight: BMI is less than 18.5 kg/m2; normal weight: BMI is 18.5–25.0 kg/m2; overweight: BMI is 25.0–29.9 kg/m2; obese: BMI is over 
30.0 kg/m2.
BMI, body mass index.
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Table 4  Factors affecting malnutrition in all its forms among the study population using multinomial regression analysis 
considering normal body weight as reference (N=11 064)

Malnutrition Factors B P value AOR

95% CI for OR

Lower bound Upper bound

Underweight 
(BMI <18.5 kg/m2)

Age (years)

 � <45 −0.252 <0.001* 0.777 0.696 0.869

 � ≥45 Reference

Sex

 � Female −0.147 0.050 0.863 0.745 1.000

 � Male Reference

Education

 � Literate −0.346 <0.001* 0.707 0.634 0.789

 � Illiterate Reference

Marital status

 � Married −0.396 <0.001* 0.673 0.542 0.835

 � Unmarried Reference

Occupation

 � Housewife −0.037 0.634 0.964 0.828 1.122

 � Employed 0.316 0.001* 1.371 1.133 1.659

 � Unemployed Reference

Red meat intake

 � Yes −0.141 0.019* 0.869 0.772 0.977

 � No Reference

Added salt intake

 � Yes 0.327 <0.001* 1.387 1.249 1.540

 � No Reference

Physical inactivity

 � Yes 0.142 0.028* 1.152 1.016 1.308

 � No Reference

Inadequate fruit/vegetable intake

 � Yes 0.030 0.614 1.030 0.917 1.157

 � No Reference

Overweight/obesity 
(BMI ≥25.0 kg/m2)

Age (years)

 � <45 −0.039 0.477 0.961 0.862 1.072

 � ≥45 Reference

Sex

 � Female 0.581 <0.001* 1.788 1.511 2.115

 � Male Reference

Education

 � Literate 0.547 <0.001* 1.727 1.532 1.948

 � Illiterate Reference

Marital status

 � Married 0.775 <0.001* 2.170 1.601 2.942

 � Unmarried Reference

Occupation

 � Housewife 0.205 0.011* 1.228 1.049 1.438

 � Employed −0.108 0.407 0.897 0.695 1.159

 � Unemployed Reference

Red meat intake

Continued
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in 2016, which was higher than that found in this study.17 
A study in South Africa found that the mean waist circum-
ference in rural men and women was much higher, 
putting them at high risk of NCDs.31 In a nationwide 
study in Bangladesh, the prevalence of overweight and 
obesity among children was found to be less than 10%.18 
Other studies among the rural and urban populations of 
Bangladesh found that the prevalence of overweight and 
obesity was 15%–18.9% and 3%–4.6%, respectively.6 19–21 
The occurrence of overweight and obesity found in this 
study was near similar to the combined overweight and 
obesity as found in other studies in Bangladesh. However, 
the population of other studies included everyone in 
the study area, while this study included only the adult 
population. It was noted in this study that factors such 
as extreme age, varied occupation and other physiode-
mographic features influenced the prevalence of obesity 
and overweight. Since this study was conducted in a 
surveillance population, the community members may 
already have been a little more aware of the importance 
of healthy lifestyles.

In this study, respondents in the 31–40 years age group 
were the most overweight and obese, while those 60 years 
and above were the most underweight. Women were 
found to be more overweight and obese than men, while 
men were found to be more underweight than women. 
The study also found that the likelihood of being over-
weight and obese increased among married and literate 
women, in contrast to unmarried and illiterate men. On 
the other hand, literate and married women less than 45 
years were less likely to be underweight compared with 
illiterate and married men more than 45 years of age. 
Age between 33 and 37 years was also found significantly 
associated with obesity and overweight in other studies 
among rural women of Bangladesh (OR: 3.71; 95% CI 
2.84 to 4.86; p<0.001).19 Other studies have shown that 
urban women aged 30–39 years were obese and/or 

overweight with a high association (OR: 3.9; 95% CI 1.9 
to 7.7; p<0.001).23 There are studies that also showed that 
the prevalence of underweight among men more than 50 
years of age was much high.20 32 The findings from this 
study corroborate with these earlier findings.

The odds of being overweight and obesity increased by 
0.25 among respondents who consumed red meat and 
decreased by 0.38 and 0.18 among those who consumed 
added salt and inadequate amount of fruits and vegeta-
bles. On the other hand, consumption of added salt and 
inactivity increased the odds of being underweight by 
0.33 and 0.14, respectively. A study on Malaysian adults 
showed that the prevalence of obesity and overweight was 
higher among men who did vigorous physical activity. In 
contrast, women who did moderate physical activity were 
more obese and overweight.33 Other studies also showed 
that being underweight was more often associated with 
vigorous physical activity, while being overweight and 
obese was more related to sedentary lifestyle. Variable 
associations were also noted with gender, education 
level, marital status, working status and wealth index.19 34 
Most likely demographic features influence the source, 
amount and variety of food intake, and the type of phys-
ical activities undertaken based on knowledge and liveli-
hood practices.

The food habit of the rural population in Bangladesh 
is low in fat and protein and high in carbohydrate.35–37 
This may be why people who perform vigorous physical 
activity can avoid getting overweight or obese. At the 
same time if balance is not maintained between intake 
and output, there is increased likelihood of being obese 
or overweight, a phenomenon observed among a substan-
tial number of subjects in this study. Rural women tend to 
regularly perform most household chores, some involving 
heavy activities, but these activities are not considered as 
such and overlooked by community members and health 
workers. Moreover, women tend to eat less food of poor 

Malnutrition Factors B P value AOR

95% CI for OR

Lower bound Upper bound

 � Yes 0.252 <0.001* 1.287 1.152 1.438

 � No Reference

Added salt intake

 � Yes −0.378 <0.001* 0.685 0.619 0.758

 � No Reference

Physical inactivity

 � Yes 0.017 0.813 1.017 0.886 1.167

 � No Reference

Inadequate fruit/vegetable intake

 � Yes −0.181 0.002* 0.835 0.745 0.935

 � No Reference

*Significant at a threshold of p<0.05.
AOR, adjusted odds ratio; BMI, body mass index.

Table 4  Continued
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quality while ensuring that other family members get 
more food of better quality.38 39 This may be why inactivity 
has been found to increase the likelihood of being under-
weight in this study. Studies show that the prevalence of 
previously undiagnosed comorbidities such as hyperten-
sion and diabetes is on the rise in the South-East Asian 
region.40 In Bangladesh, about 50%–80% of patients with 
diabetes and hypertension remain undiagnosed, with a 
significantly higher percentage among those from lower 
socioeconomic rural areas.27 30 People once diagnosed 
tend to visit health facilities more often than those who 
remain undiagnosed.

In its document on nutrition, the WHO has pointed 
at malnutrition in all its forms (characterised by coex-
isting undernutrition and overweight/obesity) and NCDs 
within individuals, households, populations and across 
the life course of individuals. Epidemiological evidence 
supports that undernutrition early in life, even when in 
utero, may predispose to overweight and NCDs later in 
life. At the same time, being underweight in later life is an 
expression of malnutrition. Again, overweight in mothers 
is often associated with overweight in their offspring. 
Biological mechanisms, along with environmental and 
social influences, are increasingly understood as essential 
drivers in the global burden of NCDs.38

In addition to increasing health literacy among the rural 
population through training and awareness programmes, 
the government may also take initiatives to encourage 
household backyard vegetable and fruit gardening, which 
would help to reduce the overall family expenditure. As 
an initial support, the government may distribute free (or 
at nominal price) saplings of fruits and vegetables among 
the rural population.

Strengths
The strength of this study is that it attempted to assess 
the current burden of malnutrition in all its forms and 
looked at the association of different modifiable risk 
factors with underweight, overweight and obesity among 
adults in a selected rural population of Bangladesh. 
Census was used as the sampling technique and data were 
collected from all adults except those institutionalised in 
a hospital, prison, nursing home or other similar insti-
tutes. Data from disabled or sick persons were collected 
from someone in the household who could provide the 
correct information. The number of such responses was 
very negligible and most likely did not affect the overall 
result.

Limitations
Although census was used as the sampling strategy, the 
study could only investigate a third of the individuals 
(those who attended the CC). As such, the results do not 
represent census. The limitation of this study was that 
household chores performed by women at home were 
not categorised into sedentary, moderate or vigorous 
activities, which may have affected the results. Some of 
the subjects included in the study may have been on 

medication or may have received lifestyle modification 
counselling and this may have also affected the results. 
On the other hand, people who were already diagnosed 
with diabetes or hypertension tend to visit health facili-
ties more often than those who remain undiagnosed, for 
which reason the data collected at the CC may have been 
more on those who were already diagnosed before.

CONCLUSION
This cross-sectional study found that the prevalence of 
underweight was near equal to combined overweight and 
obesity among adults in a selected rural area of Bangla-
desh. Factors such as age, sex, education, marital status, 
physical inactivity and intake of added salt were strongly 
associated with being underweight, while factors such as 
sex, education, marital status, and consumption of red 
meat, added salt and fruits and vegetables were associated 
with being overweight and obese. Physical activity, along 
with eating habits, influences the nutritional status of 
adults. Sedentary lifestyle, along with less food consump-
tion, leads to being underweight. Physically active persons 
who eat more food, such as red meat, tend to be over-
weight and obese. As such, considering the nutritional 
status, specific health messages to people on dietary 
habits and physical activity can go a long way to reduce 
underweight, overweight and obesity in the community. 
The effects of health messages can be further explored 
through qualitative studies so that policy makers and 
programme managers can take informed decisions while 
developing policies and implementing programmes.
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